Factor analysis was applied to the Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV) scores of 432 Pennsylvania students referred for evaluation for special education services to determine the factor structure of the WISC-IV with this population. A first-order, four-factor oblique solution that mirrored that found in the WISC-IV normative sample was supported. When transformed to an orthogonalized higher order model, the general factor accounted for the greatest amount of common (75.7%) and total (46.7%) variance. In contrast, the largest contribution by a first-order factor (Verbal Comprehension) was 6.5% of total variance. It was recommended that interpretation of the WISC-IV not discount the strong general factor.
Instrument
The WISC-IV is a revised and updated version of the WISC-III. It was standardized on a nationally representative sample of 2,200 children aged 6 to 16 years closely approximating the 2000 U.S. Census on sex, race, parent education level, and geographic region. The WISC-IV has 10 core subtests (M = 10, SD = 3) that form the four (VC, PR, WM, and PS) factor indices (M = 100, SD = 15). The Full Scale IQ (M = 100, SD = 15) is based on the sum of scores from the 10 core subtests. Extensive reliability and validity evidence was provided by Wechsler (2003b) and by .
Procedure
All 419 regular members of the Association of School Psychologists of Pennsylvania during [2003] [2004] were asked via letter to participate in this study by anonymously contributing WISC-IV scores from anonymous students evaluated in their schools. Thirty responded with data on 477 students. However, 45 cases were missing data or contained invalid subtest, factor, or global IQ scores. On average, each school psychologist contributed 14 valid cases (SD = 10). Because responses were anonymous, there was no demographic description of the contributing school psychologists.
Statistical Analyses
Given the uncertainty surrounding the structure of the WISC-IV (Browne, 2001 ) and the potential for stronger structural evidence to emerge from independent replications (Goldberg & Velicer, in press ), exploratory rather than confirmatory factor analysis was chosen. Common factor analysis was selected over principal components analysis because the goal of the study was to identify the latent structure of the WISC-IV (Wegener & Fabrigar, 2000) . Additionally, common factor analysis may produce more accurate estimates of population parameters than does principal components analysis (Widaman, 1993) . Given its relative tolerance of multivariate nonnormality and its superior recovery of weak factors, principal axis extraction was used (Briggs & MacCallum, 2003) . Communalities were initially estimated by squared multiple correlations and were iterated twice to produce final communality estimates (Gorsuch, 2003) . Following the advice of Velicer, Eaton, and Fava (2000) and Henson and Roberts (in press ), minimum average partials (MAP; Velicer, 1976) and parallel analysis (Horn, 1965) , supplemented by a visual scree test (Cattell, 1966) , were used to determine the number of factors to retain for rotation. For both theoretical and empirical reasons, it was assumed that factors would be moderately correlated (Wechsler, 2003b) . Thus, a Promax rotation with a k value of 4 was selected (Tataryn, Wood, & Gorsuch, 1999) . Pattern coefficients ≥ .40 were predetermined to be salient to retain only those that were both statistically (p < .01) and practically significant (Stevens, 2002) . Wechsler (2003b) acknowledged that the three-stratum theory of Carroll (1993) was influential in revision of the WISC-IV. Carroll (2003) proposed that cognitive abilities exist at three levels or strata. Inexplicably, Wechsler (2003b) did not conduct a higher order factor analysis to verify and describe the multilevel structure of the WISC-IV. In such investigations, Carroll (1993 Carroll ( , 1995 Carroll ( , 1997 recommended the Schmid-Leiman (1957) procedure, which transforms the first-order factors so that they are orthogonal to each other and to the second-order factor. Variance explained by the general intelligence factor is extracted first. The first-order factors are then residualized of all the variance present in the general factor (McClain, 1996) . Following these recommendations, Schmid-Leiman (1957) orthogonalization was applied to the oblique first-order factor structure to elucidate the multilevel structure of the WISC-IV.
Results
As reported in Table 1 , participants' mean WISC-IV subtest, factor, and IQ scores were slightly lower and somewhat more variable than the normative sample. Similar patterns have been found with other samples of referred students (Canivez & Watkins, 1998) . Nevertheless, score distributions appeared to be relatively normal, with .51 the largest skew and .89 the largest kurtosis (Onwuegbuzie & Daniel, 2002) .
Results from Bartlett's Test of Sphericity (Bartlett, 1954) indicated that the correlation matrix was not random (χ 2 = 2,419.5; df = 45; p < .001). The Kaiser-Meyer-Olkin (KMO; Kaiser, 1974) statistic was .92, well above the minimum standard suggested by Kline (1994) . Measures of sampling adequacy for each variable were also within reasonable limits. Thus, the correlation matrix was appropriate for factor analysis.
Parallel analysis and MAP criteria suggested that one factor be retained, but the scree test recommended four factors. Given that it is better to overfactor than underfactor (Wood, Tataryn, & Gorsuch, 1996) , four factors were extracted. The resulting solution was examined for both substantive and statistical suitability. Fit appeared to be excellent, accounting for 62% of the total variance, with a root mean square residual (RMSR) of .017 and no residual coefficient ≥ |.05|. As reflected in Table 2 , pattern coefficients clearly identified the four factors suggested by Wechsler (2003b) . Factor intercorrelations ranged from .53 between VC and PS to .81 between PR and WM, suggesting a second-order factor. All subtests demonstrated moderate to substantial loadings on the first unrotated principal factor (see Table 2 ), another reflection of the influence of an overarching general ability factor (Carroll, 2003) . Additionally, the four-factor solution was robust across extraction (Principal Components, Maximum Likelihood) and rotation (Varimax, Oblimin) methods.
Three factors were also extracted and rotated for a statistical and substantive comparison to the four-factor solution. This caused the PR and WM factors to combine into a single factor. This three-factor solution accounted for 60% of the total variance with a RMSR of .031, and left one coefficient in the residual matrix ≥ |.05|. Factor intercorrelations ranged from .57 to .80. Although parsimonious, this solution was not congruent with the normative WAIS-IV factor analysis (Wechsler, 2003b) .
In the two-factor solution, all the VC, PR, and WM subtests coalesced into a single factor, leaving the two PS subtests to form the second factor. These two factors accounted for 57% of the total variance. The RMSR was .053 and around 15% of the residuals were sizable. When one factor was extracted, it accounted for 51% of the total variance. However, the RMSR was .091 and 28% of the residual coefficients were ≥ |.05|. Thus, the one-and two-factor solutions were marked by excessive residual variance and subtest-factor relationships dissimilar to those found by Wechsler (2003b) .
Given these statistical and substantive considerations, the four-factor solution was accepted as the most adequate for this sample of referred students. To test that conclusion against the WISC-IV normative sample, the congruence coefficient (r c ), an index of factorial similarity, was calculated for each factor. Jensen (1998) suggested than an r c ≥ +.90 indicates "a high degree of factor similarity; a value greater than +.95 is generally interpreted as practical identity of the factors" (p. 99). Based upon these guidelines, all four first-order factors in this sample were practically identical (r c = .96 to .99) to the WISC-IV normative sample.
The Schmid-Leiman (1957) transformation of this first-order, four-factor oblique structure is presented in Table 3 . The variance of each WISC-IV subtest could be decomposed into several sizable components. The most important was general intelligence (g), which accounted for more variance in each of the 10 core WISC-IV subtests than any orthogonal first-order factor. For example, g explained 62% of the variance in the Vocabulary subtest whereas the VC factor accounted for an additional 24% of that subtest's variance. Notably, the PR and WM factors explained very little variance in their constituent subtests (i.e., 7% to 9%) once general intelligence had been extracted. The influence of general intelligence dwarfed the contributions made by the four WISC-IV first-order factors. The first-order factors accounted for 2.2% (WM) to 10.5% (VC) of common variance and 1.4% (WM) to 6.5% (VC) of total variance. In contrast, general intelligence accounted for 75.7% of common variance and 46.7% of the total variance.
Discussion
Factor analyses of the WISC-IV scores of students referred to Pennsylvania school psychologists for evaluation to determine eligibility for special education services indicated that the same oblique four-factor model proposed by Wechsler (2003b) for the general population was also appropriate for these students. Given that the three-stratum theory of Carroll (1993) influenced the development of the WISC-IV, the hypothesized multilevel structure of the WISC-IV was addressed 980 Educational and Psychological Measurement using the orthogonal transformation procedure recommended by Carroll (1993 Carroll ( , 2003 . These results demonstrated the primary contribution of general intelligence: It contributed 46.7% of the total variance and 75.7% of the common variance. The VC factor accounted for 6.5% of the total variance and 10.5% of the common variance. The PR and WM factors were particularly weak, accounting for only 2.4% and 1.4%, respectively, of the total variance. Interpreting a second-level factor on the basis of first-level factors can be misleading (McClain, 1996) because performance on any subtest reflects a mixture of both general and first-order factors, which will inflate the importance of lower order factors at the expense of the higher order factor (Carretta & Ree, 2001) . For example, a group of verbal subtests may be called a measure of verbal comprehension, but a proportion of its nonerror variance is contributed by the general factor. In this case, it is necessary to decompose the variance of the verbal subtests into components separately attributable to verbal comprehension and general intelligence (Gustafsson, 1994) .
Following these principles, it would be a mistake to interpret the WISC-IV second-order factor on the basis of its first-order factors. Although the four oblique first-order factors provided a good fit to the data, they accounted for a small proportion of nonerror variance. This was especially true of the PR and WM factors, which Note: b = pattern/structure coefficient; Var = percentage variance explained in the subtest; h 2 = communality; u 2 = uniqueness; FSIQ = Full-Scale IQ; VC = Verbal Comprehension factor; PR = Perceptual Reasoning factor; WM = Working Memory factor; PS = Processing Speed factor; SI = Similarities; VO = Vocabulary; CO = Comprehension; BD = Block Design; PCn = Picture Concepts; MR = Matrix Reasoning; DS = Digit Span; LN = Letter-Number Sequencing; CD = Coding; SS = Symbol Search. combined contributed only 3.8% of the total variance. Given these explanatory contributions, recommendations favoring interpretation of the first-order factor scores over the general intelligence score (Wechsler, 2003b; Williams, Weiss, & Rolfhus, 2003) should be rejected.
